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 Meiosis is a special type of cell division that generates haploid gametes from diploid 
parental cells. One of the hallmarks of meiotic cells is the deliberated introduction of self-
inflicted DSBs in the genome by the evolutionary-conserved Spo11 protein. These DSBs 
initiate meiotic recombination to establish links between homologous chromosomes, which are 
essential for their proper distribution to the meiotic progeny. Although meiotic DSBs can be 
considered as physiological or programmed endogenous DNA damage, they are equally 
dangerous if they are not properly repaired. Thus, there are meiosis-specific surveillance 
mechanisms conserved from yeast to mammals, collectively known as the meiotic 
recombination checkpoint, devoted to monitor this critical meiotic event. In humans, aneuploidy 
resulting from meiotic errors is the leading cause of miscarriages, birth defects (i.e., Down’s 
syndrome) and infertility disorders.  
 Meiotic DSBs formation, their recombinational repair and the detection and signaling of 
the recombination intermediates by the meiotic checkpoints do not occur on the naked DNA, 
but in the context of the highly-organized chromatin; therefore, histone modifications and 
chromatin remodeling are expected to play important roles in these processes. We are 
investigating the meiotic function of various chromatin modifications using Saccharomyces 
cerevisiae as a model organism. We use meiotic recombination-deficient mutants, such as zip1 
or dmc1, which accumulate unrepaired recombination intermediates, as a genetic tool to trigger 
the meiotic checkpoint. 
 We have discovered that the status of histone H3K79 methylation by the conserved 
Dot1 protein modulates meiotic recombination checkpoint activity. We show that H3K79-me3 
promotes chromosomal recruitment and Mec1(ATR)-dependent activation of the HORMA 
domain-containing Hop1 meiotic checkpoint adaptor, which in turn, is required for activation by 
autophosphorylation of the Chk2-like meiosis-specific Mek1 effector kinase. When meiotic 
errors occur in the absence of Dot1, the failure to localize and activate Mek1 results in a 
deficient meiotic recombination checkpoint and the formation of aberrant meiotic products. 
 The Sir2 histone deacetylase, which preferentially targets H3K56-Ac and H4K16-Ac, 
also plays a crucial role in the meiotic program. We have found impaired activation of the Mek1 
meiotic kinase in H4-K16Q mutants that mimics the constitutively acetylated state, resulting in 
inappropriate meiotic progression. On the other hand, H3K56-Ac increases during meiotic 
prophase and H3-K56R mutants display a meiotic block, likely resulting from the inability to 
properly repair meiotic DSBs. 
 Finally, we have also found an important meiotic role for the H2A.Z histone variant in 
promoting the telomere-led movement of chromosomes during meiotic prophase, which 
contributes to the establishment of proper homolog interactions. The absence of H2A.Z, in 
combination with ZIP1 deletion, leads to a tight meiotic block resulting from hyperactivation of 
the meiotic recombination checkpoint. 
 In summary, our current investigations about the contribution of various chromatin 
modifications to generation of a healthy meiotic progeny will be presented and discussed. 
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